For an isotropic system formed from two internally homogeneous phases with sharp and smooth interphase boundaries, the interphase surface area can be determined (Brumberger, 1968) 
The surface-to-volume ratio can be obtained from l(h) according to S/4V= q~lq)2k/Q, 
O~ = ~ hi'(h)dh = 2Q. o
It is often the case, however, that the incident-beam intensity is not uniform in one dimension over a sufficient length relative to the extent of the scattered intensity, but follows a known intensity profile. The observed intensity/-(h) is then
--00 where w(s) is known. The question of determining S/V from l(h) then arises. One possibility is inversion or desmearing of (4) to get l(h); this can be done approximately (Hendricks & Schmidt, 1967; Walter & Schmidt, 1981) Using the definition of/~, we can write
for the point-collimated intensity. Then the slitsmeared intensity must obey
since, for large enough h,
For known w(s), the integration is easily performed.
For example, for the trapezoid
0021-8898/86/040243-03501.50 © 1986 International Union of Crystallography
SLIT-DISTORTED SMALL-ANGLE X-RAY SCATFERING INTENSITIES
This result is also given by Soler & Baldrian (1972) in their discussion of the effect of finite slit width on the tail of the diffraction curve. By dividing experimental intensities by/-,,(h)fl~and verifying that the ratio indeed becomes constant for larger h values, one determines /?. To find (~, we first obtain Q' by numerical integration of the measured intensities/-(h):
Sl
The first term is just/~s31 and the second, on inverting the order of integration, is
which is easily evaluated for any function w(s). For the trapezoid we find
As an example of the use of this method, we consider the scattering data of Fig. 1 , for a sample of amorphous silica. The slit function w(s) for our instrument is known to be of the form of (6), with sl = 0-1318, s2 = 0.2587 ,~-1. Calculating i-,,(h)/k according to (7) and dividing into the experimental intensities, we obtain the results of Fig. 2 . The ratios become constant at sufficiently high angles, with /~= 2.94. 
(diamonds).
It is of interest, in order to learn about the electron density distribution in a system, to fit theoretical intensity functions to the experimental intensities. The theoretical functions are obtained from models for the correlation function y(r), according to (e.g. Brumberger, 1968) l,(h) = C S 4nr2y(r)(sin hr/hr)dr fit the experimental intensities (C is also a fitting parameter if absolute intensities are not measured).
For the trapezoidal w(s), the integral is
which is multiplied by 8rcy'(O)C and subtracted from ~(h). For some systems, the asymptotic form of I(h) may differ from 2~/rch 4. For instance, short-range density fluctuations within the phases or non-sharp phase boundaries can produce scattering intensities I(h) which approach clh -4 +c2 h-2 for large h (Ruland, 1971) . The interphase surface area is not necessarily calculable from cl alone, but one requires values for Cl and c2. To use our method, (7) We have thus shown that one can analyze scattering intensities from a non-uniform beam profile without inverting slit-smeared data. Simple formulas allow evaluation of parameters of I(h) such as/~ and (~, and fitting of theoretical models.
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